**INTRODUCTION:** Two facial reanimation procedures currently being used -- lengthening temporalis myoplasty (LTM) and cross face nerve graft with gracilis free flap transfer (CFNG-FGMT) -- have become popular methods to improve facial symmetry and dynamic facial reanimation. In this study we seek to compare onset of muscle activity and facial symmetry after these dynamic reanimation procedures.

**METHODS:** A retrospective review of patients at a children's hospital who underwent LTM or CFNG-FGMT for facial palsy was performed. sEMG measurements were recorded at maximum open smile along with complete Sunnybrook scores at postoperative evaluations. Statistical analysis included Wilcoxon rank sum, Fisher exact test, and multi-level mixed-effects regression.

**RESULTS:** Five patients with LTM and 14 with CFNG-FGMT were identified. The average age at time of surgery was 14.3 ± 5.7 years for LTM and 12.4 ± 5.4 years for CFNG-FGMT (p=0.41). There was no difference in number of treatment sessions between LTM and CFNG-FGMT patients (9.0 ± 4.9 vs. 10.3 ± 11.8, p=0.661). Significant muscle activity was first identified in LTM patients after 3 months (44.4 ± 12.2mV, p\<0.001) and CFNG-FGMT patients after 2 months (38.3 ± 17.4mV, p=0.028). Beta-coefficient regression revealed a steeper slope of increase in sEMG in LTM compared to CFNG-FGMT patients (9.2mV/month versus 2.3mV/month, respectively). CFNG-FGMT patients exhibited a 17.0 ± 5.9 Sunnybrook score increase at the 6--9 month interval relative to the first three months after surgery (p=0.004). Sunnybrook scores were not different between LTM and CFNG-FGMT patients when assessed for interval increase (p=0.905)

**CONCLUSION:** Facial reanimation outcomes can be reliably assessed with sEMG and Sunnybrook scores. LTM demonstrates a faster rate of muscle recruitment compared to CFNG. Both LTM and CFNG-FGMT demonstrate muscle activity at 2--3 months. Facial symmetry by Sunnybrook score improves at 6--9 months postoperatively.
